Purpose -The purpose of this paper is to investigate how best to diversify in Saudi Arabia's stock market. Design/methodology/approach -The analysis proceeds as follows: first, repeated sampling with replacement from a sample of 62 actual companies' monthly stock returns from January 2001 to June 2006 is used to simulate the performance of various portfolio sizes; second, a modified Statman diversification model is used to evaluate the performance of index funds in Saudi Arabia and thus assess the size of a diversified portfolio. Findings -This paper reaches two important findings: first, due to high index funds fees, investors are better off diversifying by purchasing stocks directly from the stock market; second, a portfolio containing five randomly chosen stocks is sufficient to achieve diversification. Originality/value -This paper provides useful recommendations on how to achieve diversification. Additionally, it highlights the fact that index funds are too expensive to be useful in Saudi Arabia.
Introduction
The kingdom of Saudi Arabia has emerged as the largest financial market in the Islamic World with many institutions and a sophisticated range of financial products. The financial system is bank-centric with eleven local banks accounting for more than one half of the system's assets. The impressive growth and performance of the equities market has led to the emergence of a large mutual fund industry. As of late 2006 the size of the industry was estimated to be US$37 billions and included opportunities to invest in different categories such as stocks, bonds, balanced funds, and money market funds at the local, regional, and international levels [1] .
One of the products offered by mutual funds in Saudi Arabia is index funds. These funds are designed to mimic the behavior of an index. They are passive investments in nature because the choice of investments is dictated by the composition of the index and not by any type of analysis. Index funds are useful because they fulfill investors' need for diversification at a low cost. Current research, as described below, shows that a diversified portfolio in well-established financial markets contains hundreds of stocks. That makes it costly for a single and inexperienced investor to mirror the performance of an index without the help of an intermediary such as a mutual fund.
However, investing in index funds in Saudi Arabia is expensive compared to other more developed countries. Indeed, an index fund in the USA can cost as little as 0.15 percent or less per year, whereas in Saudi Arabia that cost can reach 2 percent or more. That raises the issue of how useful index funds are. While there is no doubt that they do achieve maximum diversification through risk reduction, there is a suspicion that their costs are high enough to render them unattractive. This high cost structure of index funds in Saudi Arabia raises questions that this paper will attempt to answer: How best to diversify in this oil-rich monarchy? Is the cost of investing in index funds so high that it would be better to go directly to the stock market? If the answer to the previous question is yes, than what would be the optimal number of stocks?
Traditional research, starting with Evans and Archer (1968) all the way to Campbell et al. (2001) , has focused on measuring the rate of risk reduction to answer the question of how large is a diversified portfolio? In this kind of research the assumption is that as soon as risk ceases to decrease when portfolio size increases, diversification is reached. A better approach has been suggested by Statman (1987 Statman ( , 2004 who criticizes the risk reduction approach. Statman contends that using risk as the only variable is insufficient; one must also incorporate return and transaction costs. His basic approach is to compare a portfolio of stocks to a benchmark portfolio (such as the S&P500) that is assumed to be diversified and available to investors through index funds. Statman argues that a random portfolio is said to be diversified when its performance is at least as good as that of the benchmark portfolio after accounting for return, risk, and transaction costs. We adopt a similar approach in this paper.
Addressing the questions posed above in the Saudi market is crucial for various reasons. First, the markets are new and immature or less developed. Second, there is a lack of research in this area, since most of the empirical research has been on the efficiency of the stock markets. Third, the majority of investors in these markets are inexperienced, unprofessional and, more importantly, unaware of the virtues of diversification and how best to accomplish it. This issue has become more pressing if we realize that in recent times the Gulf stock markets in general and the Saudi market in particular have initiated a number of mutual funds to meet the needs of investors. As of today however, it appears that no research has been conducted in the Saudi Stock Market with respect to usefulness of mutual funds and their role in promoting the virtues of diversification. This paper attempts to bridge this gap by looking closely at index funds. This paper is organized as follows. The Section 2 offers a brief literature review of the diversification literature. The Section 3 describes the Saudi stock market and its mutual fund industry. The Section 4 describes the model used to answer the questions posed in this paper. The Section 5 describes the data a methodology used. The Section 6 presents the results. Finally, the Section 7 concludes.
Literature review
The diversification literature appears to have evolved in three waves. The first wave was initiated by Evans and Archer (1968) . They use the times series risk reduction approach to find that no more than 15 stocks are needed to achieve diversification in the US market. The times series risk is the risk that returns vary across time. Solnik (1974) uses the same methodology to show that international diversification can reduce risk substantially. Campbell et al. (2001) find that because the volatility of individual stocks has risen over time and the correlation among stocks returns has fallen, the number of stocks needed to achieve diversification has risen to approximately 50. Time series standard deviation (TSSD) is traditionally calculated as follows: 
The second wave was initiated by Upson et al. (1975) , Elton and Gruber (1984), and O'Neil (1997) . They look at the cross-sectional risk reduction approach. The cross-sectional risk is the risk that returns vary across portfolios of the same size. They argue that this approach leads to very different results and find that the size of a diversified portfolio is much higher than anticipated by Evans and Archer (1968) , Solnik (1974) and Campbell et al. (2001) . Cross-sectional standard deviation (CSSD) is traditionally calculated as follows:
N =K, average return of a portfolio of size N. The third wave has been pioneered by Statman (1987) . Statman adopts a more comprehensive approach by incorporating returns and transaction costs. He defines a diversified portfolio as one whose performance exceeds the performance of a benchmark portfolio that is assumed to be diversified. He uses an index fund as a benchmark and finds that about 30 stocks are needed to achieve diversification. Statman (2004) revisits the issue and finds that the number of stocks necessary to achieve diversification has risen to 300. A slightly modified Statman's approach is described later.
Saudi stock market an the mutual fund industry[2]
The first joint stock company in Saud Arabia, the Arab Automobile Company, was established in 1934, followed in 1954 by the Arabian Cement Company. However, the Saudi Stock Market didn't emerge until the late 1970s when the number of joint stock companies increased considerably as a result of merging the electricity companies and the flotation of the foreign banks, with the major shareholdings reserved for local investors. This had led to the increase of shares available to the public and the need for share trading.
Currently, the Saudi Stock Market (SSM) is made up of various economic sectors including banking, industry, cement, service and agriculture. Share trading, clearing, and settlement are carried out through a system known as "Tadawul" that was introduced in 2001. There are no limits on Saudi citizens trading shares of Saudi joint stock companies. The Gulf Cooperation Council (GCC) citizens are allowed to invest in certain companies and within limited percentages according to a decision of the GCC.
Index funds and diversification
Until 2005, non-GCC nationals were not allowed to invest directly in Saudi companies, except through the purchase of mutual fund shares. In fact, the Saudi Stock Market at present is the largest stock market in the Islamic World based on market capitalization and represents around 60 percent of the total market capitalization in the GCC countries and 47 percent of the total capitalization of Arab stock exchanges. The market value as a percentage of gross domestic products increased from 34 percent in 1966 to 211 percent in 2005. During the period 2001 and 2005 the volume of traded shares rose by 1,675 percent, the value of traded shares by 4,850 percent, the market capitalization increased by more than 300 percent and the all shares market index by 588 percent.
Since 1995 Saudi Arabia has been engaged in establishing mutual funds to provide more investment channels for investors who have excess liquidity and who are looking for professional management for their wealth. The number of investment funds increased from 71 in 1995 to more than 200 by the end of 2006. These funds are mainly managed by 11 commercial banks in addition to three financial organizations. The investment funds differ in nature, objectives and scope of operations. Some of them concentrate on investing in local financial securities, while others extend their financial activities regionally and internationally. The main types of investment funds are grouped under six areas: balanced funds, stocks, bonds, money market, trade finance, and real estate funds. The total asset of these funds increased from $3.5 billion in 1995 to 37 billion in 2006, an increase of 960 percent. The value of local stocks funds managed by Saudi commercial banks increased from $418 million in 1999 to $24,715 in 2006, an increase of 581 percent.
The management fees charged by the managing firm differ according to the nature and objective of the fund. In the case of trade finance fund, the management fee can be as high as 10 percent, while in the case of real estate the fee is around 2.25 percent. For investment funds that focus mainly on local stocks, including index funds, the management fee ranges between 1.5 and 2 percent. However, the total fees are actually higher since index funds have other charges such as custody fees, redemption fees, or monthly subscription fees. For example, Al Ahli Bank management fee is 1.75 plus 0.25 percent for custody; Al Rajhi Bank management fee is 1.5 percent plus 1 percent for subscription; Arab National management fee is 1.75 percent plus Saudi Arabian riyal 750 per month for subscription; Bank Al Bilad management fee is 2 percent plus 3 percent for subscription; Bank Al Jazira management fee is 1.5 percent plus 4 percent for subscription and 0.33 percent for safekeeping; Riyad Bank management fee is 2 percent plus 2 percent for redemption; finally Saudi Investment Bank charges 1.5 percent for management fees and 1 percent for subscription [3] . Statman (1987) contrasts the marginal benefits with the marginal costs of increased diversification. The premise of his argument is that portfolio size can be increased as long as the marginal benefits exceed the marginal costs.
A modified Statman model
The capital allocation line, where all portfolios P(n) lie, is defined as follows:
where, E½R PðnÞ , expected return of portfolio P(n); R F , risk-free rate; a, 0 on the lending side of capital allocation line; a, excess of borrowing rate over lending rate on the borrowing side of the capital allocation line; E½R Index , expected return of the general index portfolio; s P(n) , times series standard deviation of portfolio P(n); and s index , times series standard deviation of the general index. Because in Saudi Arabia the risk free rate is 0 percent, the capital allocation line becomes:
a takes on two values, either zero or the borrowing rate charged by banks on personal loans. That explains the kinky curve of the capital allocation line in Figure 1 . Saudi Arabia follows the teachings of Islam that forbid interest rates on loans. Most financial institutions offer products that are compliant with the teachings of Islam; however they are also free to offer traditional loans and charge interest rates. Additionally banks do not make 0-percent loans for the purpose of investing in stocks because they are perceived to be too risky. Therefore, any investor wishing to borrow for the purpose of investing in the market is required to borrow through a personal loan and pay an interest rate a. Figure 1 is a graphical representation of equation (1). Unlike the usual allocation lines this one starts from the origin because the risk free rate is zero. Beyond the index point the slope of the line changes from ðE½R Index Þ=s Index to ðE½R Index 2 aÞ=s Index , this is normal because the lending rate (zero) is different from the borrowing rate (a).
To compare the benefits of diversification, a portfolio of n randomly selected stocks, G(n), is compared to a portfolio P(n) that lies on the general index line (capital allocation line) and has a standard deviation identical to that of portfolio G(n), that is: s PðnÞ ¼ s GðnÞ : Figure 1 .
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Index funds and diversification
An investor can invest in P(n) by borrowing ðs PðnÞ =s Index 2 1Þ percent of his initial wealth at the borrowing rate ( and investing the total amount of ðs PðnÞ =s Index Þ percent of his wealth to purchase shares of the index from the mutual fund. Alternatively the investor could create a portfolio of n randomly selected stocks, G(n), by purchasing directly n stocks from the market. Because the portfolio is randomly selected its expected return is the same as the expected return of the index, therefore: E½R GðnÞ ¼ E½R Index . As described above and shown in the above figure G(n) and P(n) have the same standard deviations. However, P(n) has a higher expected return because of the use of leverage. In general, E½R PðnÞ 2 E½R GðnÞ can be interpreted as the benefit from increasing the number of stocks in a portfolio from n to the size of the index. This benefit is then compared to the cost of investing in the index fund. As n increases the benefit decreases and at some point it becomes smaller than the cost. Also long as the benefit is higher than the cost, the index will be the better option. As soon as the cost exceeds the benefit the investor will be better off investing directly by purchasing n stocks.
Let M be the cost of investing in the index fund and K the cost of investing and rebalancing the randomly selected portfolio G(n). The cost of investing in the index fund is (s P(n) /s Index )M because the investor invests (s P(n) )/(s Index ) percent of his wealth. Therefore, the cost of investing in the index fund, P(n), is higher than the cost of investing in G(n) by an amount equal to: (s P(n) )/(s Index )M-K.
A leveraged indexed portfolio, P(n), is preferable to a portfolio G(n) if the costs of P(n) are lower than the benefits that come with increased diversification, that is as long as:
After substituting equation (1) in (2), the inequality becomes:
As soon as inequality equation (3) is violated the investor will find it more rewarding to invest in the randomly selected portfolio G(n) as it outperforms the index after adjusting for costs. In other words, direct diversification becomes better than indirect diversification. Overall, Statman compares the foregone return from not being fully diversified to the cost of investing in a fully diversified portfolio. As long as the cost is lower than the foregone return, investors are better off investing in the fully diversified portfolio. To put it another way, Statman compares two portfolios with the same total risk but where one, G(n), has some unsystematic risk and where the other, P(n), has only systematic risk. Because only the systematic risk is priced, investors would find it more rewarding to invest in P(n) as long as the cost of doing so is not high.
Data and methodology
The data for this study consist of monthly returns of 62 listed companies in the Saudi stock and the market index, the Tadawul all-share index, between January 2001 and June 2006, a total of 66 times series observations per stock. The activities of these IMEFM 2,3 companies cover a wide range of economic sectors; they include banking, industrial, service and agricultural operations. This period coincides with the emergence and growth of investment funds in Saudi Arabia.
The returns are calculated as percentage closing price changes of the last trading day of the month. Repeated sampling with replacement is used to simulate 100 equally weighted portfolios for every level of n and The standard deviation of a portfolio P(n) is calculated as the average standard deviation of the 100 portfolios.
Once the standard deviation for every portfolio size is calculated, equation (1) is used to estimate the expected return of P(n), E½R PðnÞ . The expected return of the randomly chosen portfolio, G(n), is, as mentioned earlier, equal to the expected return of the market as represented by the index, E½R Index .
It appears that index funds in Saudi Arabia charge a management fee somewhere in the range of 1.75 to 2 percent. However, most of the time they do have other costs such as a sales fee, redemption fee, custody fee, and performance fee. These fees could vary from one fund to the others. Consequently, the total yearly cost is considerably higher than 1.75 percent. In this study we consider two values for M: 2 and 3 percent.
On the other hand, investors who choose to invest directly in the market are exposed to the brokerage fee, K, that does not exceed 0.4 percent per transaction in Saudi Arabia. Finally we assume that investors adopt a buy and hold strategy and rebalance their portfolios on a yearly basis.
Because Islamic banks consider the stock market to be risky, investors in Saudi Arabia cannot borrow at the risk free rate to invest in a fund. They have to apply for a personal loan from regular commercial banks. The current rate on personal loans (a) ranges from 5.5 to 7 percent in Saudi Arabia, with 7 percent being the predominant rate. We consider three case scenarios for a: 5-7 percent. Table I and Figure 2 show the standard deviations of various portfolio sizes. The pattern is similar to previous research, the standard deviation decreases as portfolio size increases. From Table I we can observe that the standard deviation drops from about 21 percent in the case of a single stock portfolio to less than 15 percent for a 62 stocks portfolio. A quick look at Figure 2 , on the other hand, seems to be implying that portfolio risk, as measured by standard deviation, is not decreasing significantly after about ten stocks. That of course is not enough to determine the size of a well diversified portfolio in Saudi Arabia. What is needed is a comparison of costs and benefits using the model described above. Table II compares the benefit and cost of increased diversification. As mentioned earlier, as long as equation (3) is satisfied the investor is better off investing in an index fund. Table II shows also that as portfolio size increases the gap between the benefit and net cost shrinks. When the cost of investing in index funds is 2 percent and the borrowing rate is 7 percent it would take investors eight stocks to beat the fund and therefore to be fully diversified. On the other hand, an investor with seven stocks in his portfolio will be indifferent between investing directly by paying the brokerage fees and investing indirectly by paying the 2 percent fee. When the cost of investing in an index fund is 3 percent and the borrowing rate is 7 percent, the investor needs only five stocks to be fully diversified. Comparing these results to developed stock markets we can see ho low this number is. This is mainly due to the high cost of investing in funds.
Results
Index funds and diversification
Finally, Table III presents a different scenario but highlights the same finding. In this scenario we assume that the brokerage fee is 3 percent and we calculate the number of stocks needed to outperform an index fund under different borrowing rates. It can be observed from the table that when the borrowing rate is 5 percent, the investor needs six stocks to beat an investment fund. However, when the borrowing rate is 6 or 7 percent, the investor needs five stocks only.
Discussion and conclusion
The existence of index funds is usually justified by the fact that they can provide a needed service to investors: a large and well-diversified portfolio that mimics the overall performance of the market at a low cost. In this paper we argue that index funds in Saudi Arabia are not adequately providing that service. We reach our conclusion by reasoning that investors seeking diversification have two alternatives: creating a random portfolio by investing directly in the market or investing in an index fund. We contrast marginal benefits and marginal costs of both alternatives. According to our approach, a random portfolio is said to be diversified when its performance is as good as or better than the performance of an index fund that replicates the performance of the general index. The empirical evidence provided in this paper model shows that on average a portfolio of five to six stocks is enough to achieve the full benefits of diversification in Saudi Arabia. This is true because the performance of such a portfolio beats the performance of the leveraged index fund after accounting for transaction costs and management fees.
Index funds in the USA cost less than 50 basis points. For example, Fidelity 500 index fund charges a management fee of 0.10 percent per year; Vanguard500 on the other hand charges 0.18 percent. This is far from being true in Saudi Arabia, where the fees are so high that the benefits of diversification from increased portfolio size are washed away.
The current trend seems to validate our argument. Indeed, by the end of 2006 more than 80,000 investors (12 percent of the total investors) pulled out of the investment funds. Different reasons can be sighted behind the pull out. First, some investors believe they can achieve higher returns by investing directly in the market. Second, the performance of the Saudi market and most funds has dropped sharply during 2006. In fact, the market value of the mutual funds assets has dropped by 21 percent during 2006. Third, many investors prefer to speculate rather than buy and hold; this is encouraged by the high volatility of the Saudi market. Finally, it could be that investors are aware that mutual funds are too expensive. Our findings seem to validate the fourth reason. We hope that our findings will lead to a lowering of mutual funds fees and provide useful information to investors with respect to portfolio diversification. Table II . The benefit and cost comparison of leveraged indexed portfolio, P(n), and randomly chosen portfolio, G(n) 
